Oxygen dependence of salbutamol elimination by the isolated perfused rat liver.
Although impairment of drug metabolism by severe hypoxia is well documented in perfused liver preparations, the degree of hypoxia required to produce inhibition of drug elimination pathways in the intact liver has not been defined. In this study, in the isolated perfused rat liver, we examined the relationship between the rate of hepatic oxygen supply and the elimination rate of the drug salbutamol, which in the rat liver is eliminated largely by glucuronidation. Livers (N = 15) from male Sprague-Dawley rats were perfused in a non-recycling design with 10% human red cells in a Krebs-Henseleit electrolyte solution. Salbutamol elimination was examined during normal oxygenation (perfusate equilibrated with 100% O2; mean O2 delivery 3.21 mumol/min/g liver), at a given lower rate of oxygen delivery (achieved by producing different mixtures of N2 with O2 in the perfusate oxygenator) and after reoxygenation. In these experiments, hepatic clearance of salbutamol (perfusate concentration 50 ng/ml) was essentially independent of oxygen delivery above a rate of 2.0 mumol/min/g liver; below this level, clearance fell linearly as O2 supply was reduced. In all livers, reoxygenation restored drug elimination to control levels. In further experiments using a recycling design (N = 22), the effect of hypoxia on salbutamol elimination was found to be very similar. In recycling normoxic experiments (N = 3), the glucuronide metabolite was detected in perfusate and bile, but no sulphate metabolite was detected. While previous studies indicate that elimination of some oxidatively metabolised substrates is very sensitive to reductions in hepatic oxygenation, the present study shows that, in the isolated liver, large reductions in hepatic oxygen supply were required to produce significant impairment of the glucuronidation-dependent elimination of salbutamol.